SUMMARY HLA phenotypes were correlated with serum antibody titres to eight viruses in patients with multiple sclerosis and two matched control groups in the Orkney Islands. In patients, no specific HLA antigen was associated with increased or decreased viral titres. However, HLA-B7 was significantly correlated with higher measles titres in healthy controls. Furthermore, controls who had the HLA haplotype, B7, DW2 and B-cell 4, demonstrated significantly higher antibody titres to measles and rubella than controls without these determinants (P <0.005). To determine the effect of age, sex, and other variables upon viral titres, regression analysis was undertaken. A significant proportion of measles titre variance in patients was explained by sex and clinical factors. Among normal controls, HLA determinants explained a significant amount of measles and rubella titre variance. These data suggest that viral titres in normal individuals are influenced by certain HLA antigens and give indirect evidence that another, as yet undefined, determinant in the histocompatibility complex governs the immune response.
Control of the immune response in man is related to the histocompatibility complex, located on chromosome 6, that contains genes which produce human leucocyte antigens (HLA).1 Studies in mice indicate that immune response (Ir) genes of that complex are important in neoplasia and infection. 23 Several theories have been put forward to try to explain the way in which HLA antigens determine the immune response: (1) genes of the HLA system serve as cell membrane receptors for infectious agents; (2) an infecting organism similar in structure to an HLA antigen is not recognised as foreign ('molecular mimicry') ; (3) disease susceptibility genes are linked to the histocompatibility region; and (4) Ir genes linked to the histocompatibility system are involved in cell-mediated immunity and the production of IgG antibody.4
Efforts to define the relationship of multiple sclerosis (MS), the HLA antigens, and immune response derive from cumulative evidence indicating an interaction of a preponderance of exogenous factors over endogenous factors in pathogenesis. The development of MS has been related to an, as yet, undetermined viral infection of early life.5 A number of studies have shown that MS patients exhibit a heightened humoural response to measles and other viruses, while displaying a decreased cell-mediated immunity.6-8 Certain antigens of the histocompatibility complex are more common in MS patients than normal controls. In some populations, HLA-A3 (locus A), HLA The HLA-B7 data were analysed by sex ( Table 2 ). The highest frequency of HLA-B7 (53%) was found in female MS patients. It was remarkable that HLA-B7 was associated consistently with decreased titres in female patients and increased titre levels in female controls for measles, herpes 1 and 2, cytomegalovirus, and influenza A ( Geometric mean titre 1-7 9-1 6-9 2-2 2-6 2-4 (K-S test, XI = 13-32, 2 df, P <0-005)
The regression analysis for rubella titre variance was also significant in controls (F = 2,90, df = 5,76; P <0-025) and, as with the measles regression, most of the variation was explained by the HLA determinants. For the other viruses tested no other regressions of independent variables were significant for either MS patients or controls. We have previously reported that the presence of HLA-B7, DW2, and B-cell 4 combined is significantly more common in controls than patients.20 No associations between HLA-B7, DW2, and B-cell 4 and viral titres were found in patients. However, controls who had HLA-B7, DW2, and B-cell 4 had significantly higher measles and rubella titres than those found in controls who had none of these determinants (P <0005)* (Tables 4 and 5 ). All three were shown to be important in the regression analysis (see Table 3b for measles) in descending order: HLA-B7, DW2, and B-cell 4.
Discussion

HLA DETERMINANTS AND VIRAL TITRES IN NORMAL CONTROLS
The data presented here support the hypothesis that viral titres in normal (control) individuals vary significantly depending on the presence or absence of the cellular antigens, HLA-B7, DW2, and B-cell 4. Furthermore, the evidence suggests that another determinant exists which has a more direct effect on antibody response. This conclusion is derived from two observations in controls: (1) that higher titres to measles and rubella viruses were found when all three of these determinants were present (Tables 4  and 5 ); and (2) that the regression analysis in controls (Table 3b) The majority of patients, therefore, are HLA-B7 negative. Measles titres in the general population are known to be higher in females than males. Therefore, female patients and HLA-B7 negative patients, both with higher titres, predominate in MS. These findings may account for the higher measles titres reported in MS patients as a group.
This study demonstrates a difference in response to viruses between patients and controls; a heightened response to measles is not related to HLA-B7 in patients but is clearly related to HLA-B7 in controls.
The difference is related to sex in patients but not 
